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sK+fBHB, trx7x/-;UFS!x*+->l»e, 7x7 

v^fflx#*->*K, h'jx7xy-;w^ysx^ 

M& fcr7x/-;l/§ax#*78tl§fcH©^y77*;t/X 50 



2001-323036 
10 

-fvU9:3. 4 -X<*f - 6 -^f /I/ J'd'D's+J/ 
;M7;l/-3, 4-x**->-6-^^-;U*>^n'N*"9- 
7*;U3p*->U— K 3, 4-x^->->^nA^->;l/ 
^ - 3 . 4-i^'>->7a / NW>A;l"f+'>U 
-K 1 -xtf+S/xf-Af- 3 . 4-x#*>'77P'N 
*tr7#£©M£x#*7f&ll : 7*;H^77*y 7-7 
;bx^r;K f h7t Kn7?;l/i->"7"'J 77;I/X77 
;K »y y $/^;l/x7s-f ;l/£if©?*y 77*/Ux 

Xf;HI : 7 h v 7*'J 7v?;I/77 5 7 7*7 x x;l/* * 7 
fc£©7*y 77;U7~i7Ji : h 'J ^ 'J 7$M"f7773* 

£©«jwkxsi«*-7*hb& nawsns 
av. -uss ( i ) -e^«nsx#*2/»iB««»s u>. 

£33, (1) fcfettSnttxstf+^SMfr&tW 

[0 0 3 2] x#*S-HfB if) it. HRS ( 1 ) fcfc 
i^T, M#7kJW5"Pt?fcSJHfU#*S'{b^©7/l>3 
-;Mfak&3li:xfc"7D/I/li K'J >f©xt:AatKy 

X (xfc!n-h 1 00 9, l 0 3 l : fSfb^x;Ux#4=- 
is (ft) SD , x^7ny->'J-X (xWd^N-3 
050, N-7050: TCB^^fk^XH (ft) 
M) , DER-7'J-X (DER-6 4 2 Ik DER-6 
7 3MF :^7y^A;l/ (ft) CD H<Dtf7.7x7-;l/ 
ASx**->»K, YDFv"J-X (YDF-200 
4, 2 0 0 7: mmtlS. (ft) K) H©£77x7-;U 
F S!x#+-S/aHB«)b^tf en*. 
[0 0 3 3] K8x#*S/ft^«li:xii/Nn t KU 7© 
»S L < iti/^)VX;lt^y KO#fiETK, 

{b^ftlcfetJ«7;u=i-;HSt*IMS l ^«tcWLT l ^ 
M&Lt&m? ntf St \ L A* t ^ 6 7 ;U n -;l/tt?J<^ 

a 1 %mic*sLT 1 5 ^fi^s^.^ hti»Lfc^im(i{s 

[0 0 3 4] SjS*ff5l^tC, 7;I/*U&Jl*»fkW* 

ffiffl-r^o 7;u*y^JS7i<i?fk ! t%tLTa, ma^jftt 
7-^ «ftt*y, *IHky^7i», im.Vcti)]y'y^K 
SHA'ffifflftS^tty-W* L^o 7;I/* y # 
K*BKb»©ffiJ§«a\ S (2) T'S*n^ft:#tl©M 
^zkJRH^a&sKSxjK+s/fb^ftox^+s/fkLfc 
i/^7;l/3-;l/*IISi SMCWbTStf 1 SM^ffl-rn 

«a^ 0 s (1) -ca«n*ft:'&to©M*t*jRj* ; yT?* 

5S«x#*i/fk'&«©7;U3-;Mt*«!a*^*x* 
4 t S/fb-T«»&ttifl«ltffiffll/Tt.1«t>4t^V 7;l/3 
-;l/tt*»S l S»K3*LT 2 Si^SxS tm^rftft 

[0 0 3 5]gtS?^^ 3 0-10 0W*U>, 
gjSiaSA<3 0t:*i®T-fc5i:£J&tf3!< *t)S^K© 
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CO 0 3 6] KfS»7ft» ii»J<Dx^P fc: KU 7Rtf 
[0 0 3 7] X^U>tt3Fttft»*#"r*t/*^#> 

ftft^ti (g) fcLTtt* mz.l£, 77D;l/ 
ft. 77U;l/ft*Vv- > teZffmifZti, &frT-fe 

(7.*) 77>J;l'fttf$r£U\, 

[0 0 3 8] MIS> x#*S4«B (f) tx^U>1$^ 

(g) x4? 10 

7*yb-Hfc***»S. xtf+i/WK 
©I^v'IOllKcWLT (h) jfiSteMBl©*^ 
**J/*IOO. 3-1. 2^S*SJS^-&-50*W* 
L<» ttKi?$L<tt» 0. 9~1. 05^aT'fe5 o 

[0 0 3 9] KJSBfXfiJgJS<££> fflHgMfc Lt, h 

»ft7?-;i/ftif©x;*77WI ; l. 4--7**-9-y, f- 
FP7-7 7&if©x— rvHI : ^f-;l/xf-;l/^f 
7, ^f;WV7f;^F^Wb^I : 7*;Hz 
py;U77-trf-K #;H£ h-;l/7-trr- K 'Txf- 20 
L/>^*'J 3-;l/i/"^^;l/X-r>l/x 7p£b77*'J n— 

7 ^f-;l/x— r;l/7 , -fe-r- HO^'J p-;UM* 
ft ; y^p-s^yx i/tn^ttS-A/MZOMm 
a*{t*JRRtF5»x— 5$77t?-££©5ffi&?fc 

S$l«o9»$iao i axtt 2 i»w±*ip^'r fc«fci/^ 
[o o 4 o] KjfiwxttfijfiaK:. Mieos^tt^ 
8?ipj ( b - 2 ) © i «x« 2 «tt±«ffiffl-r s c t #t* 

[0 0 4 1] Mfc, SJiE*ffi3i«-&S/t»K:jl«(t*flM 
T*Cfcff»*U^. tttttfcl/Ttt, WAtfhUx^-;!/ 30 
73,7, '<>'»^^f/l'75y, ^^l/h'Jx^l/T 
y^x-i/i^P^ h\ HJ7xX/l<7^l£>\ HJ7 

H^S^IicWLT, JffSKtt, 0. 1-1 OSS 
%, «r»Cff£L<W\ 0. 3~5*»%T-fe§o 
[0 0 4 2] KJS*. x^-U>tt^«»BJl|0*^*l»± 

7. ^;l/A^Kn+/y, 7x7^7 v^Htf^fS 
n§ 0 *©flWM(4, EtfW!|Effi^c#LT$F8:L< 40 
tt, 0. 0 l~lM%, fffc#£L<tt0. 05- 
0. 5*S%T'£5o SJ5?ag«, il#6 0~l 5 0 
X., «fCJ?SL<(4 8 0-1 2 0°C-C ; S5 o X, SfSBf 
H8«:#SL<«:5~-6 08ff§T-&3 o 
[0 0 4 3] &l/*T\ $tt£ttiE2Mfe (h) *EJES£-& 
5, ^Iggftfc&kfe (h) tLT«\ CTS-ti'S^kn^ 
ft, **7^>1, a»Jc>r ff7t:Kn| 
zk7*;I/ft, / N* , y-fcHn«t*7*/l/tt, 3-7-^71/- 

itzk7^;l/ft^A^tf€>n5o x-©&ffl»2, MfExtf 50 
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*7 (770 7*VU-h *©*»»£** l/T\ TkftS 
1 ^S&fc *) , f!82©3MI*IWR*1ft©S?S L < tt 0 . 

0 5~i. oo ^msjS£-&3 0 i«6o 

-1 50°C. mzttH L<4±8 0-1 0 0tT*£3„ 
[0 0 4 4] *©ffiB»i, ME (A) + (B) tiUftl 
OOaMSBCWUT, il#0~3 0 0S13^ $?3:L< 

a 3 o~2 o oMasfcasM'&tfSMs-cfcs- 

[0 0 4 5] *fSWP«, JtM'&HittffJ (D) *ffi«L 
TtS^o 3t«^IN»6»[ (D) tLTte. 0I*J£^77* 

^y^-ry^f-^x— fvk ^y^yif^x 
— f;k ^yyvry^oif/i/x— 7 s -*, ^yv^^y 

7f-;bx— f;bfO^^/'Oa ; 7-fc h7x7 7, 
2. 2-7*7 h+y- 2 -7xX;l/7*r 1*7x77, 
2. 2->*xh^-/-2-7x-;l/7th7x/X 
1, 1 -~7*PP7-fcrh7x77, 2-fcKn*£/-2 
-^f 1 -7x-;l/7n^>- l -tx S/xh4- 

x;l/^h>, 2-7?-;t/- l - C4- (y-TS^*) 7 
X -;W -2-t;i/*'J/-7'nAy- l -xyftzin 

-i/^v-zr^-jiryh^^yy. z-tuuryY? 
*yy. 2 -T-jiryh^^/yfrEOTyh^Jry 

ym\2, 4-i/^)l3-**?yh*y, 2-^77 
Ptf^^+J-^hy, 2-7PP?*-**-9-7hy&i* 

©^:**+>-7 h ym ; 7-t h 7 x / yv* *>\s>r$- 

7x/X 4, 4-t'X^f;l'7$/^>V7xy^ 

H©^>y*7x/yii, 2, 4, 
^;l/y7x-/V$X7^>m^ Ki»if5ns. 
[0 0 4 6] Ctl6tt, *SS$fctt2«X±OS^«i: 
UTffiffl"^*, ^e»^hUx^y-;l/75>, y^bv 7 
I?/-;V75y&HO«3i7 = ^ N. H-ist* 
;l/7^7$BSftx^;l/xx-r;k N, N-^^-;U7 
^ 7 £Jft#ft-f 77 = ;l/xX-r;l/SSO*JiL#ttflllWW8F 

[0047] iftm^mm\ (d) ©{g«»4, (a) & 
tit (b) fig^i: (c) mftnmmmi oo«MauEJt 

LT, ii^O. 5~2 0fi»g|5, $?SL<ti2~l 5fi 

[0 0 4 8] *ISWtt, ±3Sbfe#<a»KMK:flMt3RfiK 
fttLX, WM1£l&ft (E) *«^*Ci:*^SL<, 

fc7U > hEMEffitm^-rs C ttfX*%Z> a 
ffl^^*Jlffllflaa» (E) ^LTti, t'Jn*7- (A) fc 

^fta»d*jj«y*;i/jp>iW»BB (c) ttumit-rz'g 

#*5/»Ki:LTtt, R»WIC{±> (£X7x7-;bAlJ 
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• /*77 *ax**s4WB, * • y # 

*'>»B. **ftx#*S'tMfc i£*uy-;UMx#* 
'>ffiB, fcT7x/-;l/£!x#*S/$Bgfc E<D#V */*Jfr 
x-r;US:3. 4-x#^S/-6-^^;1'>'^p'n* 
>7M - 3 , 4 -x#* i/- 6 - ^ f-Ai'y 5 n^v*- 
•9-^*;l/#4 i >'U-h, 3, A-X.#*ci/i/>?W\*i/ 
3 , 4 -JL#*i/i/>;u<\*yryil)l#*is 
U-K 1 -x-f^v-lf^- 3 , 4-X#*S/S/^a 10 
'\*U->4HOlHKx#4 l S4IHB : 7*;HftsW -> 

■f;k ZJ-v—WlW 5/S^l/X*f7l/*£©?y 'y'Jfl/ 
xx-f ;WS ;fh7^'J i/i?fW7 ^ y ->*7 xx;m # 
y&if©?"y 5/$?/l>7 5>« : F U 7"y 

?u-h% H©ajBwax#*5/»iBa: Hiwen 

[0 0 4 9] *55>ft£ttfcLTtt» )l7?X 20 

~ y t v y > i; © W8£4rea& S^75 vWHStf* 
[0 0 5 0] *w/y>ft:^«4:UTtt, 2-**+r 

2-^f-;l/-2-**-9- x /U>, 2-7xx;l/ 
- 2 -**1tV~y 2, 5-S>**;I/-2-**1*V 

ijx 5 -^f 2 - 7 2 - t*^v*'J >< 

2, 4-^7x^;b^-9"V*U^*We>n5. 
[0 0 5 1] Ko^>!/**-9-S?>ai#^fl:^*0 

ft#%i©7j<&s 1 a« i: 1 «7 5 >©7 y ^ mm 1 

£©ll£#£7 OXW±Ki0lftLfc*^ATiI^li F 1 
-s^i/ttyd&bnLT, iI1S7 0~l 1 0U S?3:L< 
tt, 9 0-1 0 0°CT"2 0~1 2 0 ^©fl 
1 2 0iCWT©iB«"e«E(a* , r*ci:t::J:«3^fiSWa 
cfctfT**. 7x7-;M4*&S£*1-£fk£ti©7 
x y -jHfoMtSOT "*Ttf£ l $7 5 > £ A7;U 

■fzitsvatLTit, &KMmim<. trx7xy-;u 40 

A, f77xy-;l/F, t"7i/-;K h'J77xy- 
;k 7-b?73L/-A>moK&to* 7i/-«If* 
*lf5Ct^T»#*o C©7x/-;M»Hfcl/CH:, 7 
xy-;VgL<«+->by-;k t -7^/1/7x7- 
;k t^f^7iy- ;m©7/U4vl/7x7-;l'&£© 
iffi©7xy-;Wk^*, uv r ;i/->/-^ ex7xy 

— ;l/A H©£ffli7 x y -;Wb£tt4 if © 7 x y -Mt& 

■SlXttUV-jUMfc 7x/-;Htt+->l/>H 

SI, *5 5>7x/-/HS», 4?'jr*^x>«tt7x 50 
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&<, y^l/7 5>, S/?D'v£S>';U75>, 7-'J 
>> Bftrxy *;bA7;I/ 

[0 0 5 2] *7fc: Fo^>X**-9-^>3S^Wft^a 
<m&\ BH£BMHf2 2 1 7 0 9 9 
^, H. Ishida, J. Polym. Sci. , P 
artA3 2, 1121 (1 9 9 4) 9) EiOtf^ft 

5 [0 0 5 3] Cft&0«fflMb*# (E) ©cfT*fc#K 
(A) Rtf (C) ja»ff»©*;l/#*->;bStos*ttk: 
«n, oii ©!&*te T*& 5 6 x#* s/«f 

[0 0 5 4] ±E«ffl!{bJ«^ (E) ©<£ra«©$?3l&§E 
Ht±, MIS (A) RXf (C) «4J-cti©*;l/sI?*S/ 

;HS l AS 0 , KJRWfb*# ( E ) ©ttlStf il# 0 . 
2-3. oatfcft5l^T?l5i. ftfrT*>7 , y>'hE 

1. 0~l. 5 3Mfc***J£tf#*U\, 
[0 0 5 5] $f=, ±!2fiSfkfi!t73- (E) fcl/CxsK* 
'>»K*«effl-T*»&tt, WE (A) Rtf (C) Oft* 
©A;l/d?+->;l/Si:©SJES%{E5t1"Sfci6{cx^'>® 
B©«fl:ffi3i9J*fflt^ c Li/> 0 x#*'>»K 

©HfkffiitSiJi: LTBRttttKtt, 2 -**;W 5*!/ 
-;k 2-xf-;l/-3-y^-;l"f 5^/-A, 2-7> 
•rS/;H'5^V— ;^ 2 -7i-M5^ > /-;k l- 
•>7/if;i/-2-if;W5^/-;k i->7/x 
2-7 >'fv';W ^ W—h, m<D4 5 2V-;b 

yytr-t^y, m-)li/7=./hV7¥y, 2, 4- 
■>7$/hV7^*X 2, 4-v\T = y-6-hy;l/h 
'J7> ? >'> 2, 4-v ? 7^y-6-^>";;Uhy7v ? y 

m<DVV7i?ymw#; hv**)i<7z.y, hyx*y 

-;I/75X N. N-^f/I/^^TSV, &)'J 
y, m-75/7i/-**03R75>jIl; #'J7x 

[0056] fjfSLfc^-y^v- 
(a) , (b) , 3pfiaa^3i«y*;i/#yKttf 

■ CO , TtM^^J (D) RtflJSHfbS^ (E) 

i', 85^/^y7A, K»*;b'>">A, tf«vy*S/"> 
A, f-^^^y7A. *»ft7;I/5x'>A, Kfk7;U 
= -7A, ->'J*, ^U-*if©7t*SiJ, 7XP^;I/S 
if©f-+V HDt!-^4SiJ ; 7^D->7-y7';K 7 

^a^7^>^y->, M<t?*y%£om&$L ->y 

ZJ-y, 7<y^©U^y y^Ml ; /vf Kb* 
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[0 0 5 7] SulSOct^* (E) ^i&ffi 
IS, MH&aWcB£LTfcJ:^tf, ^U>H3«Mfi^ 

IB, (A) Rtf (C) ric#*£*i:U CtUcxtf** 
«{fcfflii*J5*E-&Lfc±ffl»«fc, SJfS (E) 

CO 0 5 8] *%^<D«»effiJS1fta> LTttfflJ 10 

A) ±CWRSI (B) fcLT«WtT^**«BW«l 
(B-l) *»8«ii«HibT«i£tt7^>H»tLTffl 

[0 0 5 9] *»ft«>aH6£j£ft (j£ttXJi7^/l/A 
ff -?«SfliU &Jhtf, 3--r-f gS^JH 

aftttHHSt* off ^ e ttf-e**. mmmftm&m 

ffiffizMWL Sff7K»T> 

fflja»0«ft«ltt, tf *XUS^X h ^ tT ;!/ K7 -v 7 
iSEOJMMfttttf LT7'J > hSCQJ:3tflff • 

5 - 1 6 0 mggT\ l~6 0/imgS)!lWSU>, 30 

[0060] *5HB©7y y niiit ffiftcfticoj: 

yn-hi£l£(D77&tc J: 03^5-1 6 0 /t mCfflBP-C 

*arc©a****#u ^M5ra«6o~i 1 ox. 

fff L<«6 0~i 0 0T©fi£-eft**"&*ci:fc:J: 

7 *#7 

<) , IHieiffl 0~2000mJ/cm'lt<D 
*Hft*SBItU #^T'iI# 100-200 if$L< 

a i 4 o - 1 8 o tcfflflreiiii&i!®*"* €> c i: fc <fc 
0, RjfJSttfcWi, by*XhP<D»&1t. B»»Jtt. » 

[006 1] ±IH, SfltfcffifliSnSWatiSfflfc LT 50 
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y, *S/Uyft2©3f«BiKfl2K*:lWx^ BtS£ 
73 L ;l'ft£<Dxx-r;WS: l, 4-s?***>, fh7 

**jMV7Wr hy&iftD^hy^; y-7fn7 
i'hy:5:H©7i'h^I ; 7^;l/-bny;U77-bf— 
K *;l/l£h— jUT-trx— K ->'xfuy^U a— 
*f-;l/x— 7nt!U>t7* , J^-;L' : Er7p { ^;l/x- 
7 L ;l/7-b7 L -MI©^ , ;n-;l/^i*; y^a^-tr/ 
X S/^D'\4 1, 9-y-^ftH0WaiKKfl2!kiRBLtf5}* 
x— r7U, 5ffl*7tf*2®5M£^J^©8*M* 

^7-hU7A, U h 

^^h'J7^ 7^-7, 7^ygt&£ 

[0 0 6 2] 

[0 06 3] (5Rtt»fc *»S£*f 5 Fft^ft ( c - 

i) <D#rit«) 

y -7>D5* hy 1 7 6 4 g, X^-Uy^'j3-;l/l£ 
X (7yt KPhU^U-r-h) 1 2 30 g (3*;!/) 
St» 'J 7^7l/7 5 y 9 . 0 g IkffikhsrZ'fe. 9 8°Clc 

#rgu 9 5~i ooicic«-5fttf5, 4, 4' -y v y 

^n^'>;M? y-7^V->7*-h 5 2 4 g (2-t 
71/) *&5B$WT">*o"Ogi}raL7Co Sftl^ 9 8 XT' 
1 5 B$nBEf&*tttt>f y h»SA^ 0 . 1 fi« 

%wTc4ofc»» sst/taiL, m&ftmm (m g K 
oH/g) 1 2 8. ^nffi*5o%, jmrnmymm-s 

S Kfk^» ( c - 1 - 1 ) £t#fco 
[0 0 6 4] ^0>J2 

y-7fD5^hy8 9 6. 3 g, *fekl£n*y 
43 6g (2t;W St»'J7f-;U7^y4. 0g*ft 
&Asfm, 9 8 °ClCff?gL, 9 5-1 00 "ClCffi'S^Ti 5 
5, 1, 6-'N4 t *^f > U>S?-rVJ'7*— h 2*71/4: 

3-^^7i/- 1. 5-^y*y^#— 7M ^u^sjgS&j 

4 5 5 g (1 *!9 5^IIBT^Mt3ojSaiOLfc. £ 
£n& 9 8 1 T*® 1 5 ^HSJ5*^^-Y y Y 8 

g^O. lll%C(TC4?ft», SStf^aiL, H« 
^ffiffi (mgKOH/g) 2 5 0, ^W^5 0 %, * 
SKil7Ktl*#W-r 5 Kfc^» ( c - 1 - 2 ) %i#fCo 
[0 0 6 5] (l^-?^t2<B^7kKS«r^5 
^) 7^'JU-h (d) <D^0IJ) 
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£ x 7 1 J -)l A i>' ^ 'J -> v'rt/X- r ;U (jK3fl{fc$; 

(ft) Ik Sl.S.SYD-8 12 5, X^>S*1 7 
5) 3 5 0 7*1) 4 4. 1 g, P-^h+-> 
7x/-;bO. 2 4 gRt»'J7xx;l/^X7^> 1. 
Og^-ttjA*, 9 8°CtC#Jgb, #13 OB#F.SSj££-t»\ 
£Hffi (mgKOH/g) AM. OlXTlcfrirctCZX* 
mit U t£7.7x7-/l/A>^*y ->-/';H-f;Wx 
tf+v'Z i"Jl/-h ( e - 1 ) ^fffco 

[0 06 6] (^"Udfv— (A) CQ-afiScM) 10 
£j£0IJ4 

ttmm i T-^fc*«iL*i7k^is#w-r ^ kas^w ( c - 

1 - 1) 3 5 2 8. 5 g, ^i)f h7^fU^U3- 
)V (¥^?*6 5 0) 3 2 5 gRt>**;Hf h-;U7-fe 
7— F 3 2 5 g £{fcii& 9 5 °CT* 1 OBfKSJSS-t^ # 
l^2-t:KD^v'X^;L'7^Ub-H 2 7. 6 g, 
P-^h^iZ-^O. 4 g&tf^tT h-;l/7-t 
r— h 1 2 8g^tt3A*9 0 o CT'^l 0B#F*gSJSU W 
m*M&ttte < 4 o fc i: C 3 T?£j££**7 L fco ±JSW 
©a«¥^?»^7 0 00 (GPClCiS) , HJB# 20 
OH13 4 (mgKOH/g) , ^j?fg#5 0 U rf 
•7- (A - 1) £f#fCo 
[0 0 6 7] £-$0!l5 

2 x-mt^mmim^M^ s Kft^n c c - 

1 -2) 3 5 8 5. 2 g, S/^P^-t^- 1 , 4-S> 
;H 4 4 g&tfft;I/if F-;b7-trr— F l 4 4 
g£ttii&l 0»HSifi*-&» ^T*£-j£0J3T-t#£x 
tf^t/TtVls-h (e-1) 9 9 1 gRtf*;I/tT h- 
;l/7-tr-r- F 9 9 l g 9 0 °CT'&J 1 0 BffflSS 

L> l^*««J^<fcofcfcC3TE***7Lfco 30 

teimnnmyi&frfWtoi 100 (g p etc**) , 

HJg#OK«4 8 (mgKOH/g) , ?RSfg#5 0% 
<D*'Jrfv- (A- 2) 

co o 6 8 ] cs?k k > v**^ ityms^it&fa 

(E) <O^/£09) 
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